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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucumnnuHbl: OOyunTb CTYLEHTOB YMEHUIO U HaBblkaM pa3paboTku M UCMOMb30BaHUS METOAOB
XUMUYECKOTO U  (PUINKO-XUMMUYECKOrO aHanmMsa Ans KOHTPONs TEXHOSorMdeckux npoueccoB (B TOM 4ucne npu
nepepaboTke NONUMMEPOB), KAYECTBA CbIpbs U FOTOBOM NPOAYKLUN

1.2 3apauv AUCUUNNUHGI:

. 06y4nTb CTYAEHTOB KIacCUYECKAM XUMUYECKUM U (DU3UKO-XMMUYECKUM METOAAM aHanuaa;

. Hay4WTb CTYAEHTOB TMPUMEHEHWUIO TEOPUU XMMWUYECKOTO PaBHOBECUS B PacTBOpax K PeELIEHUIO
NpaKkTUYeCKNX 3aav KOHTPOMsS TEXHONOMMYECKOro NpoLecca;

. Hay4YMTb CTyOEeHTOB OBGOCHOBAHHOMY MOAXOAY K OLEHKe, BbIGOpY U MpPakTUYECKOMY WCMOIb30BaHMI0

XUMUYECKUNX U (*)VI3I/IKO-XI/IMVI‘-IeCKVIX METOO0B aHalnnia AnAa KOHTPOoA npon3BoacTBa.

1.3 TpeboBaHUA K NpeABapUTENbLHOW NOAroToBKe OOy4aroLlerocs:

lMpenBaputensHasa NoAroToBKa npeanonaraeT co3gaHue OCHOBbI Ans (POPMUPOBAHUS KOMMNETEHLUNIA, YKa3aHHbIX
B N. 2, NPY U3Y4YEHUN OUCUUNIINH;

Martematuka

O6Lwasa 1 HeopraHnyeckas XmMmuns
OpraHuyeckast Xumusi
dusnyeckas xmmmns

2 KOMMETEHUWU OBYYAIOLLEITOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OAUCLUNIUHDbI

OlNK-2: Cnoco6eH ncnonb3oBaTtb MaTteMaTunyeckue, pusnyeckue, GPU3NKo-XxMmMmnyeckme, XMmMnyeckme MeToabl
AN peweHus 3aaay npodeccMoHanbLHON AeATeNIbHOCTU

3HaTb: OCHOBHbIE XUMWYECKME 3aKOHbl WU Teopum, (pM3MKO-XMMVI‘-IeCKMe MeToAdbl aHalim3a, OCHOBHbIE€ JTalbl
Ka4yeCTBEHHOIo W1  KONMM4YeCTBEHHONo  XMMWUYECKOro aHanm3a pas3fnnyHbiX BewecTB, MeTodbl pa3geneHna wu
KOHUEHTPUPOBaHUA BELLECTB, METPOJIOrTM4YEeCKMEe XapakTePUCTUKN KIaCCUYEeCKNX MeToaoB aHanumaa.

YMeTb: NoArotoBMTb MPoBYy K aHanuay, NpOrHo3MpoBaTb BAWSIHWME Pas3fM4YHbIX (DAKTOPOB Ha PaBHOBECUME B XMMWYECKUX
peakuusax, BbIMOMHUTL aHanM3 OO0beKTa KacCU4eckMm METOLOM, MPOBECTU CTATUCTMYECKYID 0OpaboTKy pesynbTaToB
N3MEpPEHUN.

Bnapetb: HaBblkamu pa6OTbI C XUMUYECKMMWU peaKTnBamMm " r|p|/|6opaM|/|, npoeeaeHnAa KOJNmM4YeCTBEeHHOIro Mu
Ka4yeCTBEeHHOro aHanmsa XxmMm4yecknmMmum m CbVI3VIKO-XI/IMI/I‘-IeCKVIMI/I MeTogamMu, HaBblkamMun KOppeKTHOIZ OLIEHKHN I'IOFpeLIJHOCTeIZ
npuv Ux npoeBeaeHunn.

OlNK-5: Cnoco6eH ocyLecTBNATb 3KCNepMMeHTarNbHble UCCIlefOBaHUA U UCNIbITAHUA NO 3a4aHHOW MeToAMKe,
npoBoAUTb HabGNAEHNA U U3IMEPEHUA C y4eTOM TpeboBaHUM TEXHUKKN Ge3onacHOCTU, o6pabaTbiBaTh U
MHTepnpeTUPOBaTb IKCNEepPUMeHTarnbHble AaHHble

3HaTb: TeopeTU4ecKkMe OCHOBblI UM MPUHUUMNBI  XUMUYECKUX U PUNKO-XUMUYECKMX MeToOOB aHanmsa —
3MNEKTPOXUMUYECKNX,  CMEeKTpanbHbIX, Xpomatorpadmyeckmx, 06racTm nNpUMEHEHWsi, OCHOBHOE  annapaTypHoe
odopmneHue

Ymetb: Bbl6paTb MEeToAuKY aHanumia OnAa 3a0aHHOM 3adayn WM BbINOMHUTL ee 9KCnepmmMmeHTarnbHO C nosfy4vyeHnem
pe3ynbTaTtoB aHalIMTUYECKNX onpe,qeneHlel C HeobxoaMMbIMM MeTPOJIOTMYECKUMUN XapaKTepUucTtnkamm

BnageTtb: MeTO4amy BblMUCMUTENbHOW MaTeMaThkM M MaTemaTM4YecKol CTaTUCTMKM ans o6paboTkv peaynbTaToB
3KCMepuMeHTa.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP

Nex. Na6. | (4ack)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pasgen 1. BsegeHve B aHanUTUYECKyld  XUMWIO.
XUMUYECKUI U PUBMKO-XMMUYECKME METOAbI aHanM3a

Tema 1. TeopeTuyeckne OCHOBbI aHANUTUYECKON XUMUMW.
KayecTBEHHbIN N KONMMYECTBEHHLIN aHanui. TpeboBaHus,
npegbsBnsemMble K METOAAM aHanmaa 05 2

OK

Tema 2. XuUMWYECKUN  KOMMYECTBEHHLIA  aHanus.
TpeboBaHus, npegbsaBrAsieMble K peakuMsiM B O0bEMHOM
aHanu3e. 3aKkoH akBuBaneHTHocTN. Cnocobbl BbIpaXKeHWs
KOHUeHTpauui. [Npuembl TuTpoBaHus. PacyeT maccbhl K 15 8
KOHLUEHTpauum onpeaensiemMoro BeLlecTsa.

Pazgen 2. MeToabl KUCSIOTHO-OCHOBHOIO TUTPOBaAHUA.

Tema 3. VOHHble paBHOBECUS] B KUCMOTHO- OCHOBHOM
TUTpoBaHUW. PaBHOBecMe B pacTBOpax CUMbHbIX U
cnabbIX KUCNOT, OCHOBAHWN, MMOPONM3YHOLLMXCS CONen K
OydepHbIX pacTBOPOB.

JlTabopaTopHasa pabota Ne 1. lNpurotoBneHne pacTBopa 4 4 10
rmgpokenga Hatpus. (TexHuka comsmepeHust konbbl C
NUNETKON. TEXHMKA paboTbl HA NONTYMUKPOOIOpETKE)

Tema 4. PacyeT ” nNOCTPOEHME KPUBbLIX KUCNOTHO-
OCHOBHOIO TUTPOBaHUSA. KucnotHo- OCHOBHblE J1,Ko
nHAMKaTopbl: MX cocTaB U cBoncTea. lMpuHumMn nogbopa
WNHONKaATOPOB.

JlabopaTopHass pabota Ne 2. YcraHoBKa TO4YHOM
KOHUeEeHTpaumm paboyero pactsopa rmapokcmaa HaTpus.
JlTabopaTopHaa pabota Ne 3. OnpeaeneHue kormyecTBa
CepHOI KNCMOTbI METOAOM MPSIMOrO TUTPOBAHWS. 4 16 14
JlTabopaTopHas paboTta Ne 4. Onpepenexune
rmgpokapboHata Hatpus 1 kapboHaTa HaTpus  npu
COBMECTHOM MpPUCYTCTBMM METOAOM (DMKCUPOBaHUS LBYX
TOYEK 3KBUBANIEHTHOCTM.

Paszgen 3. MeTtogbl TUTpOBaHMS Ha OCHOBE peakuumin
KOMMekcoobpasoBaHMs U ocaxaeHus

Tema 5. KomnnekcumeTpuyeckoe "
KOMMMEKCOHOMETPUYECKOE TUTPOBaHME. KOMMMEKCOHBI.
KoHueHTpaumoHHas " yCrnoBHas KOHCTaHTbI
YCTOMYMBOCTM KOMMIIEKCOHATOB. MeTannoxpomMHble J1,Ko
MHONKaTOPbI. 2 8 10
JlTabopaTopHas pabota Ne 5. KomnnekcoHomeTpuieckoe
onpenerneHne XXecTkoCcTn Boapbl.




Tema 6. OcaguntenbHoe TuUTpoBaHue .Kputepum oueHku
obpas3oBaHusa ManopacTBOpUMbIX coefuHeHun. Cnocobbl
onpepgeneHna TOYKM 3KBUBANEHTHOCTM B oOCaguTeribHOM
TUTPOBAHUN.

JlabopaTtopHasi pabota Ne 6. OnpepeneHune kornuyecTsa
xnopuaa kanvs MeTogoM OCaXaeHus.

Pasgen 4. Metogbl OKUCIUTENbHO-BOCCTAHOBUTENbBLHOIO
TUTPOBaHUSA

Tema 7. TeopeTMyecKkMe  OCHOBbl  OKUCIUTENbHO-
BOCCTaHOBUTENbHOIO B3anMOOeNCTBUS.
OnekTpoxummuyeckass ayenka. YpaBHeHne HepHcta ans
OOC ranbBaHM4YeCKOro 3fieMeHTa WU  3fEeKTPOOHOro
noteHumana. KoHCTaHTa paBHOBECUSI OKUCITUTENBHO-
BOCCTaHOBUTENbHOM peakuun. Cnocobbl onpeneneHus
TOYKM 3KBMBaANEHTHOCTU B OKUCHNTENbHO-
BOCCTaAHOBUTENbHOM TUTPOBaHUW. KpuBble TUTPOBaHUS.

Tema 8. [lepmaHraHaToMeTpusa:  OOCTOMHCTBO U
HeJoCTaTKM meToga. WopomeTtpusa, ycroBua  ee
NpoBeAEHMUS. Cneumndmyeckme WHONKATOPBI.
BuxpomaTtomeTpus.

JlTabopaTopHaa pabota Ne 7. Onpegenenne Guxpomara
Kanus MeToAOoM nepmaHraHaTOMeTpUW: MpUroTOBREeHue
pacTBopa nepmaHraHaTa Kanug; onpegereHne TOYHOW
KOHUeHTpauun  pabouyero pacTBopa nepMaHraHaTa
Kanusi; MpUroTOBIEHWE BCMOMOraTenbHOro pacTteopa
conn Mopa; onpegeneHne TOYHOM  KOHLIEHTpauuu
pactBopa conu Mopa; onpegeneHne  KonuyecTtsa
BGuxpomara Kanus MeTogom obpaTHOro TUTPOBaHUS.
JlabopatopHasi pabota Ne 8. OnpegeneHune konuyecTBa
Mean MeTogoM NoOOMETPUN.

UTtoro B cemecTpe (Ha kypce ana 3A0)

34

Ko,J1

KoHcynbTaumm n npoMexxyTodHasi attectaums (Ok3ameH)

17

68

59

33,5

Pasgen 5. OcHOBbI (hM3MKO-XMMUYECKOrO aHanm3a

Tema 9. Knaccudukaumsa uamnko - XMMMUYECKUX METOLOB
aHanu3a (N0 MNpWHUUMNY MOMNYyYEHUA aHanMTUYECKOro
curHana, no U3MKO-XMMUYECKMM CBONCTBAM CUCTEMBbI,
Mo WCMONb30BaHUIO aHanNMTMYeckoro curHana). Otnuune
oT KITaCCUYECKUX MeTod0B aHanusa. Cragumn
XUMUYECKOro aHanmsa. OTanbl NpoBeAeHus aHanusa
meTtogamu ®XMA. MNpenmyLiectsa n HeJoOCTaTKK.

Tema 10. AHanNMTUYECKUA cCUrHanm W ero CBOWCTBA,
onpepensoLme YyBCTBUTENBHOCTb, CENEeKTUBHOCTb,
3KCMPECCHOCTb, NoMexo3aLLNLLIEHHOCTb MeTOANKN
aHanuaa.

0,5

0,5

0,5

0,5




Tema 11. MeTtponornyeckoe obecneyeHne aHanusa
(4yBCTBUTENBHOCTL, Mpeden onpeaeneHus, TOYHOCTb,
NPaBuUbHOCTb,  BOCMPOWM3BOAMMOCTb,  CENEKTUBHOCTB).
AKKpeaMToBaHHbIE aHanuTnyeckue naboparopuu.
MeToankn BbINOMHEHNSI U3MEPEHUI.

Paszgen 6. 3ﬂeKTp0XVIMVI‘-IeCKVIe MeToAbl aHalnn3a

Tema 12. TloteHumomeTpus. HasHauyeHne meToaa.
Bo3HWKHOBEHME aneKkTpOAHOro noTeHuuana. YpaBHeHue
HepHcta. 3nektpoxumuyeckas gqyenka. Knaccudumkaums
N HasHayeHuwe SnekTpodoB. MoHOMEeTpuss M KOCBEHHas
noteHunomeTpus. MNMpeumyllecTsa n HegoCcTaTkM MeToaa.
JlTabopaTopHaa pabota Ne 9. OnpeaeneHve korvyecTBa
COMNMSIHOW  KMCMOTbl  METOAOM  MOTEHLMOMETPUYECKOTO
TUTPOBAHMUS.

Tema 13. KynoHomeTpus. HasHauyeHue meTtoga. 3akoH
dapaged. [NoTeHuMoCcTaTUHECKNA N aMnepoCcTaTUYECKNIA
meToabl. KynoHomeTpuuyeckoe TutpoBaHue. HasHnadeHue
" 0COOEHHOCTH NPUMEHEHNSI. Cnocobbl
anekTporeHepaumm TuTpaHTta. TpeboBaHus K meToay.
JTabopaTopHasa pabota Ne 10. OnpegeneHne konmyecTBa
COMSIHOM KMCNOTbl UNn TuocynbdaTta HaTpus MeToaoM
KYyJTOHOMETPUYECKOTO TUTPOBAHUS.

Tema 14. KoHpgykTOMeTpusi. HasHauyeHne meToAa.
Knaccudukaumsa cnocoboB KOHOYKTOMETPUYECKOTO
aHanusa (npsimasi/kocBeHHas,
HM3KOYaCTOTHas/BbICOKOYACTOTHas).
OneKTponpoBOAHOCTL pacTBopa. 3aBMCUMOCTb ee  OT
KOHUEHTpauuu, TemnepaTypbl W MNpuMpogbl  MOHOB.
BbicokoyacToTHOE TUTPOBaHUe

JlTabopaTopHasa pabota Ne 11. OnpegeneHune konuyecTsa
COMSIHOW  KUCMOTbl  METOAOM  KOHOYKTOMETPUYECKOro
TUTPOBaHUS

Tema 15. Tlongporpacdusa. HasHayeHne  meToaa.
Knaccuduvkaums nonsporpadguyeckmnx MeTo40B "
npuMepsbl nx NCMNOMb30BaHMs. MonyyeHune "
XapakTePUCTUKM  nonsiporpaduyeckort  (BosibTaMmnepHoOn)
KpvBon. [IpMHUMN Ka4YeCTBEHHOrO U KONUYECTBEHHOro
nonsporpacuyeckoro  aHanusa.  AmnepomeTpuyeckoe
TUTPOBAHUE: CYLLHOCTb, HasHa4eHue, KpuBble
TUTPOBaHUS.

Pasgen 7. Ontudeckue MeToAbl aHanusa: TeopeTudeckue
OCHOBBbI, Knaccudukaums n annapaTtypHoe ocopmrieHme

Tema 16. PoTomeTpusi: 3akoH Byrepa- JlambepTa-bepa;
MeTodbl W3MEpPEHUs OMNTUYECKOW MMOTHOCTM, MeToapbl
onpeneneHnss KoOHUEHTpauun Mo BeNMYMHE ONTUYECKOWN
nnoTHocTn. doToMeTpuyeckoe onpeaenieHne xenesa B
pacTtBope

JlTabopaTopHasa paboTta Ne 12. OnpegeneHune kormyecTBa
Xernesa B pacTBope hOTOMETPUYECKMM METOOM.

0,5 0,5
2 10 3
1 9 1

J1,Ko
1,5 10 1
1 1

J1,Ko
3 10 5




Tema 17. PedpaktomeTnyeckmin aHanms. TeopeTudeckue
OCHOBBI MeToaa. ApanTuBHOCTL pedpakuunu.
MpumeHeHne B aHanu3e.

JlloMnHecUeHTHbIn  aHanu3. Buabl nioMuUHecUeHuun, ux
knaccudukauus. dnyopumeTpus.

Tema 18. CnektpodoTomMeTpus: Kraccudoukaums
METOAOB; MOfyYeHWe CMNEeKTPOB MOIMOWEHNs, MeToAbl
KONMYeCTBEHHOTrO " KayeCTBEHHOTO aHanmaa.
CnekTpohoTOMETpPMYECKOE OnpeaenieHne kKpacutenem B
NX cMecu

JlTabopaTopHas paboTta Ne 13.
CnekTpohoToMeTpuyeckoe onpefeneHme KoHLeHTpauum
KpacuTenemn B UX cMecu

Pasgen 8. Xpomartorpadguyeckue MeToAbl aHanuaa:
TEOPETUYECKNE  OCHOBbI,  Knaccudukauus,  MeToabl
Ka4eCTBEHHOrO U KONTM4YECTBEHHOIO aHanu3a

Tema 19. XpomaTtorpaduyeckne MeTodbl aHanuaa:
TEOPETUYECKNE  OCHOBbI,  Knaccudukauus,  MeToabl
Ka4eCTBEHHOIO WM KONIMYECTBEHHOro aHanusa. [NnaHapHas
Xpomatorpadums. "enb-xpomatorpadus. BOXX.
KanunnapHbeln anektTpogopes.

Tema 20. Na3oBas xpomaTorpadua. YCTpONCTBO rasoBoro
xpomartorpadpa. AHanms xpomatorpaMmmbl. KayecTBeHHbIN
N KOMWYECTBEHHbI aHanu3. [eTekTopbl (KaTapomeTp,
NNaMmeHHO-NOHM3ALMOHHBIN, MAC-CMEKTPOMETPUYECKIIA)
JNNTabopaTtopHas pabota Ne 14. KayecTBeHHbIn U
KONMYEeCTBEHHbIN aHanma cmecu yrneBoaopoaoB
MeTOAOM ra3oBon xpomartorpaguen.

8,25

Tema 21. NoHooOmeHHas XpomaTtorpadusi.
Knaccudmkaumss u HasHadeHuss noHutoB. OcobeHHOCTU K
3aKOHOMEPHOCTU MOHHOTo obMeHa.

JlabopatopHass pabota Ne 15. KonunyectBeHHoe
onpefeneHne MOHOB LMHKA U MarHusi B CMECU METOLOM
NOHOOBOMEHHOW XxpomaTtorpadcum

10

UTtoro B cemecTpe (Ha kypce ansa 3A0)

10

PP,

KoHcynbTauum 1 npoMexytovHas aTrectaums (3ayer)

17

68

22,75

0,25

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe

172,75

115,25

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTpoBaHue y4eGHbIM NiiaHoM He NpeayCMOTPEHO

5. OMMMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHUA PE3YJILTATOB
5.1 Moka3saTenun oueHNBaHUA OBYYEHUA

Ko komneTeHummn

MokasaTenu oueHNBaHUS pe3ynbTaToB 0by4YeHus

Orl1K-2

1.lNokasbiBaeT 3HaHMe 06a3oBbIX 3aKOHOB XUMUKU , (OU3NKM U TEOPETUYECKUX OCHOB
XUMUYECKOTO 1N (PU3NKO-XMMUYECKOrO aHanm3a(ka4eCTBEHHOro 1 KOMMYEeCTBEHHOIO).




paBHOBECKE XUMUNYECKUX peaKLl,VII;I

3. TlokasbiBaeT
KONTM4YEeCTBEHHOro

3HAaKOMCTBO C
XUMHn4eckoro

4. TlposenseT
OEeMOHCTPUpyeT CnocobHOCTb
pe3ynbTaToB CTaTUCTUYECKON 00paboTku.

2.[leMOHCTpYpYyeT CnocoGHOCTL MPOrHO3MPOBaTL BMUSIHME PasfMYHbIX (DaKTOPOB Ha
C Uemnbl apryMeHTMpPOBaHHOro
YCNOBUIA KIaccUYeCKOro XMMMUYECKOro aHanmsa.

OCHOBHbIMU

pasgeneHnda ,KOHUEeHTpUpoBaHMA W NOAroTOBKU I'Ip06bl K aHanuay.
HaBblKN pa6OTbI C XUMUYECKUMU peaKkTuBamMmun
oueHmBaTb NOrpeHoOCTb M3MepeHMl7I Ha OcCHOBe

BblOOpa

aTanamMu
aHanmsa , Cc

KayeCTBEHHOro "
MeToaamu

, Npubopamu wu

Orl1K-5

1.MokasblBaeT 3HaHWe TeopPEeTUYECKMX OCHOB W MPUHLMMOB XMMUYECKUX U (DU3MKO-

XUMUYECKNX MeToA0B aHanusa (3NeKTPOXMMUYECKHUX, CneKTpanbHbIX,
xpomaTorpaguyecknx). OpueHTupyetcs B obmactu  uUX  MpUMEHEHUs "
annapaTypHoOro opopmreHus.

2. [OemoHcTpupyeT CnocobHOCTb  apryMeHTMpoBaHHOrO  Bbibopa  MeToAMKU
peLleHNsT KOHKPETHOM aHanMTUYecKoW 3adayn M yYMeHUMe  ee  BbINOMHEHUs C
cobriogeHMemM  3adaHHbiX  METPOSIOTMYECKUX  XapaKTepUCTMK n TpeboBaHui
TEXHMKN Be3onacHocTu.

3. [deMoHcTpupyeT HaBblku npoBedeHus aHanuMTUYecknx  uccnegoBaHum

06paboTkM U MHTeprpeTauMn Uux pesyrbTaToB.
MposiBnsieT BbICOKUIA YPOBEHb OCBOEHWUSI METOAOB BbIMUCIUTENBHOW MaTeMaTUKu W
MaTeMaTU4YeCcKon CTaTUCTUKM Ans 06paboTku pesyrbTaToB SKCNEPUMEHTA.

5.2 Cucrtema n KputTepum oueHUBaHUA

LLikana oueHnBaHnA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHoe cobecepoBaHue

MucbmeHHasn paboTa

5 (oTnmn4yHO)

O6yuvatowmiics gemMoHcTpupyeT rnybokoe
3HaHue TEOPETUYECKUX OCHOB
aHanMTU4ecKon XUMuW, Mpu OTBETE Ferko
OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX,
TEPMMHAX M onpegeneHusx; npopabdoTan
OCHOBHYIO U 3HaKOM C [JOMOSTHUTENBHOWN
nutepaTtypoi; crnocobeH 060CHOBaHHO
NPUMEHSITb Teoputo XMMUYECKOrO
PaBHOBECUSI K pPELUEHUI0 MPaKTUYECKUX
334ay  aHanusa  XMMUYECKMX  CUCTEM;
MoOXeT apryMeHTUpoBaHo BblBUpaTh
METOAMKY aHanu3a Ans  nocreayroLen
npodeccnoHanbHoOM AeATENbHOCTY;
nposiBnsieT TBOPYECKMe CrnocobHoCTU U
LUMPOKYID 3pyauLUMIO B UCMOSb30BaHUU
yyebHoro matepuana.

O6yuvatoumiics nokasbiBaeT npaBunbHOE
NMOHMMaHWe  YCNoBUS  3ajayu,  BrnageHue
HaBblkamy €ero aHanusa, Bblbopa HYXHbIX

3aKOHOB M OPMYST M XUMMUYECKMX peakuumn
ANg  ee peleHus, 3HaHue pasmepHocTen
XUMUYECKUX U PUNYECKUX BENUYMH. YMeeT
NPMMEHATb  MatemaTMyeckuin annapaTt ans
peanu3auuu nnaxa peLleHuns 3agaun.
Monyuyun npaBWmMbHbLIA OTBET U MOXET ero
WHTEpNpeTupoBaTb

4 (xopoLuo)

Ob6yvatowwmncs OEeMOHCTpUpyeT
[OCTaTOYHbIN YPOBEHb 3HaHUSA
TEOPETUYECKMX  OCHOB  aHaNMTUYECKOM
XMMUW,  OPUEHTUPYETCA B  OCHOBHbIX
MOHATUSX, TEPMUHAX W OMNpeaeneHusx;
YCBOWN OCHOBHYIO nuTepaTypy; AonyckaeTt
He3HauuTenbHble MOrpeLLIHoCcTH npu
OTBETAX Ha BOMPOCHI 3K3aMeHaLMOHHOIO
Guneta W OONOMHWTENbHbIE  BOMPOCHI
npenopaeaTens

OO6yuvatoLumiics
NoHMMaHWe  YycnoBus  3ajayv,  BnageHue
HaBblkamy €ero aHanusa, Bblbopa HyXHbIX
3aKOHOB, (POPMYN U XUMUYECKUX peakuun Onsi
ee peLueHus, 3HaHue pasmepHocTewn
XUMUYECKUX " hu3n4ecknx BEIMUYMH.
[onyckaeT He3HauuTenbHblE MOrpPeLHOCTM Npu
NPpMMEHEeHUN MaTemaTM4eckoro annapara npu
peweHun 3agauyn. [onyynn  npaBurbHBINA
OTBET, HO WUCMbITbIBAET 3aTPyOHEHUS C ero
MHTepnpeTauuen.

NnokasbiBaeT [ocTaTto4yHoe

3 (YyAOoBNeTBOPUTENBLHO)

O6yuvalowmincs  OeMOHCTpPUpPYeT  3HaHUA
yyebHOro marepvana B MWHUMANbHOM
obbeme; MOXeT cchopmynupoBaTb
XMMU4yeckme 3aKOHb, NOHATUSA "
onpederneHnsi, HO MNpu 3TOM, [Jornyckas
6onbLuoe KONMM4ecTBO
HeMpUHUMNUAanbHbIX OWWBOK; 3HaKoM C
OCHOBHOW nuTepaTtypow; Aonyckaet
CyLLEeCTBEHHblE OLWMOKM B OTBETe Ha
9K3aMeHe, HO MOXEeT YCTpaHUTb WX noj
PYKOBOZACTBOM MnpenogasaTens

OO6yuvalowmincs BHUKAET B CMbICAT  YCIOBMS
3a4aun, MOHWMAaEeT MMaH ee peLleHusi, HO He
MOXeT B MNOMHOM Mepe C  MNOMOLLbIO
MaTeMaTW4yecKoro amnnapaTta peanusoBaTb ee
pelleHve. [lonyckaeT OWMOKN B pasmMepHOCTSX
XUMUYECKUX U (PU3NYECKUX BEMUYMH, MOXET
coenatb  CXeMy, MOSICHSIIOWYK  pelueHune
3agaun.

2
(HeyooBneTBOpPUTENBHO)

O6yuvalowmincs He wuMeeT [OCTAaTOYMHOro
YPOBHS  3HAHMS  AWCLUMMNMHBI,  MJIOXO
OpueHTUpyeTCs B OCHOBHbIX

cnocobeH
3apgauu,
BblOpaTb

O6yuvatomiics He
npoaHanuanpoBaTb ycrnosue
HaMeTUTb NNnaH ee  peLleHus,




MOHATUSIX,TEPMUHAX U OMpeaeneHusx;
MfoXo 3HAaKOM C OCHOBHOWM nuTepaTypoit;
JornyckaeT npu OTBeTe Ha 3K3ameHe
CYLLECTBEHHblE OWWNBKN U He MOXeT
YyCTpaHWTb WX [Jdaxke Mnog PYyKOBOACTBOM
npenogasatens. [lonbiTka cnMcbiBaHus,
CMOb30BaHUA HepaspeLUeHHbIX
TEXHUYECKMX YCTPOWCTB WM Mosib30BaHne
MNOACKA3Koi ApYroro Yenoseka.

XUMUYECKME 3aKOHbl U MIOXO OPUEHTMPYETCS B
XUMUYECKMX WU DUBNYECKMX BENUYMHAX, He
Brnageet MaTeMaTU4eckum annapaTtom.
MpencrtaBneHve uJyxon paboTbl, OTKa3 oOT
BbIMOJIHEHUSA 3adaHunsA

3ayTteHo

Ob6yvatowwmncs nokasbiBaeT
BCECTOPOHHee M rnybokoe  3HaHue
OCHOBHbIX MeTOoA0B (hU3MKO-XUMUYECKOTO
aHanusa, cBOGOAHO OpueHTUpyeTcs B
OCHOBHbIX  MOHATUSX, TEpMMHax ”
onpeneneHusXx; MOXeT  0BOCHOBaHHO
nogobpatb CXeMy aHanusa pasnnyHbIX
OOGBEKTOB MPOM3BOACTBEHHOIO KOHTPOSS;

BbIMOSHMUI n ochopmun BCE
nabopatopHble paboThbl. MpaBunbHO
nogobpan anroputm peLueHmns

npegnaraemoit B GuneTte 3agaun, nposen
BCE  HeobxoOuMble  BbIMUCIUTEMbHbIE
OENCTBUSA, KOPPEKTHO WHTEpnpeTupoBarn
pesynbTaTbl.

He 3a4teHo

Ob6yyvalolmiics He MMeeT [OCTaTOYHOro
YPOBHS 3HAHWUA OUCUMMNUHLI, He MOoXeT
chopMynMpoBaTb  OCHOBHbIE  MPUHLIMMbI
opraHusaumm PM3MKO-XUMMNYECKOTO
aHanu3a; MNnoXo  OPUEHTMpPYeTca B
OCHOBHBIX TMOHATUAX W OnpedeneHusx;
JonyckaeT npuv OTBeTe Ha  3ayeTe
CYLUECTBEHHbIE OWWNOKM U He MOXeT
YCTpaHUTb WX Oaxe Mof PYKOBOACTBOM
npenogaeaTens. He cMor KoppekTHO
pelwnTb NpeasiokeHHylo B bunete sagady,
He MOXeET BOCMOJ1b30BaTLCS
NPeanoXeHHbIMU  popMynamu, He B
COCTOSIHAM YCTpaHWTb NMOMapku Aaxe nog
PYKOBOACTBOM NpernoaaBaTtens

5.3 TunoBble KOHTPONbHbIE 3aAaHUsA U/UNN UHbIe MaTepuanbl, UCNONb3yeMble ANA OLeHKU pe3ynbTaToB
oby4eHus
5.3.1 TunoBble KOHTPONbHbLIE BOMPOCHI

Ne n/n

$opMynMpoBKKU BONPOCOB

Cemectp 3

MeTogbl aHanuTudeckon xmmmun. VIx knaccudukaumnsa n xapakrepuctuka.

OcHoOBHbIE TpGﬁOBaHVIﬂ K METO4aM aHanuaa B aHanmMTUYeCKon XUMUIMN.

CpaBHI/ITeJ'IbHaﬂ XapaKTepnctnka OCHOBHbIX METOO0B aHanUTUYECKON XUMUIMN.

FpasmmeTpmquKMVl aHanms, ero 40CTOMHCTBA U HeOOCTaTKN.

CYLIJ,HOCTb TUTPUMETPUYHECKOIro aHanmsa. ,D,OCTOI/IHCTBa N HEeJOCTaTKu.

CTaH,D,apTHbIVI pPacTBoOp: ero HasHa4vyeHne n crnocoobI NMPUroToBIIEHUA.

Tpe6OBaHI/IF|, npeabaBndaemMble K yCTaHOBOYHbIM BellleCTBaM. Mx HasHaueHne un npumMmepbl NCNOJNMb30BaHUA.

MpuroToBneHne TUTpaHTa cTaHOapTU3aLmen pacteopa NpubnNU3UTEnLHON KOHLIEHTPALMK Ha Npumepe
CTaHOapTHOro pacTeopa rmapokcuaa HaTpus.
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MpUroToBneHne CTaHaapTHOMO pacTBopa Mo TOYHON HABECKE YCTAHOBOYHOIO BELLECTBA.

—_
o

3aKkoH aKkBMBanNeHTHOCTU. Ero ncnonb3oBaHme B aHannTU4eCKnx pac4yeTax.

—_
—_

Mpsimoe, KocBeHHOE 1 06paTHOe TUTpoBaHME. PacyéT cooepaHust aHanmM3npyemMmoro BeLecTsa npu
pasnnyHbIX NpUEMax TUTPOBaHUS.

12

CTteneHb 1 KOHCTaHTa guccoumaummn. akTopsbl, BNMSAOLWME HA CTENEHb Anccounaunn. 3akoH pasdaBnenns
OcBanbaa anga cnabblx 3NeKTponmMToB

13

D,VICCOLI,I/IaLI,I/IFI BoAbl. KoHCTaHTa MoHHoro npounseegeHuna Boabl.

14

AKTUBHOCTb, KOSdI)(bVILI,VIeHT aKTUBHOCTU, NOHHaA Chla pacTBOpPOB, X B3aMOCBA3b.

15

npOTOJ'IMTMLleCKaFI Teopua KNCNoT n OCHoOBaHui. Pacuet pH B pacTBopax LenoYyen n CuUnbHbIX KUCMOT.




16 PaBHoBecue B pacTBopax crabbix KMCNOT U OCHOBaHWUiA. BeiBog cbopmynbl anst pacyeta pH.

17 'voponus, cTeneHb U KOHCTaHTa rmaponusa conen. ®akTopbl, BAUSIOWME HA CTeNeHb MMaponunaa.

18 PaBHoBecKe B pacTBopax rugponusyrowmxcs conen. Beiog dopmynel ansa pacdeta pH.

19 PaBHoBecKe B pacTBopax cnabbiXx MHOFOOCHOBHbLIX KUCITOT U MHOTOKUCIIOTHBIX OCHOBAHWN.

20 BydepHble pacTBopbl: X Ha3HadeHne n knaccudpukaums. bydepHasa eMKocTb.

21 PaBHoBecue B 6ydepHbix pactBopax. (BeiBog dhopMynbl And pacyeTa pH).

22 MpuHUMN percTrs GydepHbIX pacTBOPOB.

23 O6Lupme NpUHLUMIMBLI MOCTPOEHUST KPMBBLIX TUTPOBAHUS. BeiGop nHOnKaTopoB.

24 KnCnoTHO-OCHOBHbIE MHAMKATOPLI. VX CTpOEHMe 1 NpUHUUN SENCTBUIS.

o5 MoHHas Teopmst KUCNMOTHO-OCHOBHBIX MHAMKATOPOB. VIHTEpBan nepexofa OKpacku 1 nokasaTernb TUTPOBaHUS
WHOWNKaTOPOB.

26 XpomodhopHasi Teopust KNCAOTHO-OCHOBHbIX MHANKATOPOB.

27 MpuHUKMN BbIGOpa KNCMOTHO-OCHOBHbIX MHAMKATOPOB. VIHAMKATOPHbIE OLUMOKU, NPUYUHBI UX BO3SHUKHOBEHUS.

28 PacuyeT nHankaTopHbIX OLIMOOK.

29 PacueT n nocTpoeHne KpuBbIX TUTPOBAHUS CUMBHbLIX KUCMOT U LLEeoYen.

30 CpaBHUTENbHBIN aHaNM3 KPMBbIX TUTPOBAHUS CUMBHBIX U CNabbIX KUCIOT.

31 Pacqu N NMOCTPOEHUE KPMBbIX TUTPOBAHUS CNabbIX KUCIOT M OCHOBaHUIA. [pUYnHBI OTCYTCTBUSA CKadka Ha
KpVBOW TUTPOBaHWS.

32 lMocTpoeHne KprBoOW TUTPOBAHNSA cnabown KUCNOTbl CUIbHLIM OCHOBaHMeEM (Ha npumepe kucnotel ¢ pK=4,
CO0k=0,1 M, Vk =100 mn.)

33 KpwvBble TTpoBaHMs cnabbiX MHOFOOCHOBHLIX KUCMOT U MHOTOKUCITOTHBLIX OCHOBaHUIA. Ycrnosue
andepeHUMpoBaHHOro CTyneH4yaToro TUTPOBaHMUS.

34 Peakuunun komnnekcoobpasoBaHus. OCHOBHbIE XapaKTEPUCTUKMA KOMMIEKCHbIX COEANHEHWNIA. [JeHTaHTHOCTb
nvraHaos.

35 HepocTaTtky KOMMNEKCUMETPUYECKOTO TUTPOBAHUSA C UCNONb30BaHWE ManoAeHTaHTHbIX NUraHaoB.
KomnnekcumeTpuyeckoe - 1 KOMMIEKCOHOMETPUYECKOE TUTPOBAHNE.

36 KomnneKkcoHbl: NnpumMepsbl, CTPOEHUe 1 CBOMCTBA.

37 MpoTonuTnyeckne CBOMCTBa KOMMMEKCOHOB.

38 Bbi6op onTrManbHbIX YCNOBWIA KOMMNIEKCOHOMETPUYECKOIO TUTPOBaHUS.

39 MpenmyLLecTBO UCNONb30BaHUSA KOMMMEKCOHOB B TUTPUMETPUYECKOM aHanuse.

40 KoHueHTpaunoHHas 1 ycrioBHast KOHCTaHTbl YCTONYMBOCTM KOMMNIEKCcoHaTa.

41 PacueT yCnOBHOM KOHCTaHTbLI YCTONYMBOCTU KOMMnekcoHaTa. ObnacTb ee Ncnonb3oBaHms.

42 PacyeT 1 nocTpoeHmne KprBbIX KOMMIEKCOHOMETPUYECKOrO TUTPOBaHMS.

43 MeTannovHankaTopsbl, X CTPOEHUE U NPUHLMN AENCTBUS.

44 TpeboBaHusa kK MHOMKATOPaM B KOMMIIEKCOHOMETPUYECKOM TUTPOBAHUMN.

45 O6waqa xapakTep1cTka METOA0B 0CaAUTENBHOIO TUTPOBaHUA.

46 OnpepaerneHne TOYKM 3KBMBaNEHTHOCTU B apreHTOMETPUN.

47 YpaBHeHue HepHcta gna 3C ranbBaHN4YECKOro afieMeHTa.

48 BbiBOg ypaBHeHMs HepHcTa onsa anekTpoaHoro noteHuunana.

49 dopma 3anmcuK ypaBHeHUs HepHCTa anekTpo4HOro noTeHumana Ans pasnuyHbiX BUAO0B peakumn.

50 CTaHgapTHbIA OKMCNIUTENBHO-BOCCTAHOBUTENbHLIN NoTeHuman (EO0) n cnocob ero onpegenexus.

51 PacuyeT kOHCTaHTbI paBHOBeCKS OKVICJ'IVITeJ'IbHO-BOC(ETaHOBVITeJ'IbHOl7I peakumm. OueHka BO3MOXHOCTH
NCMNOIb30BaHUS! OKUCIINTENbHO-BOCCTAHOBUTENBHOW peakumm B TUTPUMETPUYECKOM aHanmse.

52 OKMCNNTENBHO-BOCCTAaHOBUTENbHLIE MHAMKATOpPLI. MpuHLMN nx nogbopa.

53 Cnoco6bl onpefeneHns TOUYKM 3KBUBANEHTHOCTM B OKUCIIUTENBHO-BOCCTAHOBUTENBHOM TUTPOBAHUM.

54 YcnoBus NpoBeAeHNst NOAOMETPUYECKOTO TUTPOBAHUS.

55 MpuroToBneHve cTaH4APTHOrO pacTBOpa NepMaHraHaTa Kanuvsi Mo TOYHOW HaBeCcke yCTaHOBOYHOMO BELLECTRA.

56 Ycnosusa nposegeHns nepMaHraHaToMeTpun.

Cemectp 4

57 KanunnspHbii anektpodopes. CylHOCTb U HasHavyeHne. BHyTpeHHsI opraHM3aums kanunnspa,
BO3HWKHOBEHMWE 3NIEKTPOOCMOTUYECKOIO MOTOKA.
TeopeTnyeckme 0CHOBLI METOA4A MOHOOOMEHHON XxpomaTorpadun. Knaccudukaums. AnnapatypHoe

58 odhopMeHne 1 TeXHUKa BbINOMHEHNS aHanu3a Ha npuMepe onpeaeneHns Coaep)XKaHusa MarHusa 1 UMHKa npuy
NX COBMECTHOM MPUCYTCTBUMN HA @aHUOHUTE.

59 "enb-xpomatorpadmsi. OCHOBHbIE MPUHLIMMbBI U Ha3Ha4YeHUs MeToaa. [NpenMyLlecTBa U He4OCTaTKU.




BoeicokoadhdekTnBHas xuakoctHasa xpoMaTorpadusi. OCHOBHbIE NMPUHLUMIMbI Y HA3HAYEHNUS MeToAa.

60 MpenmyLlecTBa 1 HeQOCTaTKM.

61 MeToabl Ka4eCTBEHHOIO N KONMYECTBEHHOrO aHanusa B ra3oBol xpomaTorpaduu.

62 HenopgpwxHble dasbl n TpeboBaHWs, NpeabsaBAseMble K HAM. XpoMmaTtorpaduyeckme 4ETEKTOPbI.

63 OCHOBHbIE KpUTEPUK XpoMaTorpadmnyeckoro pasgeneHns: abeKTMBHOCTb, paspeLleHme U CeNeKTUBHOCTb
KONOHKM.

64 MposiBUTENBLHLIN MeTo B ra3oBow xpoMaTorpadun. Bug anddepeHumnansHoOn Xxpomatorpammel, eé
OCHOBHbIE NapameTpbl.

65 Knaccudukaums, HasHadyeHre 1 OCHOBbI MeToda rasoBoun xpomartorpaduu. MNpuHuunuansHaa cxema ra3soBoro
XpomaTtorpada 1 TEXHUKa BbINONTHEHNS aHanNu3a.

66 PacnpepenutensHasa xpomaTorpadusi. Cyu.l,@ocn; MeToaa, annapartypHoe ocopmMmneHne. bymaxHas
Xpomarorpadusi. YCTaHOBNEHNE XUMNYECKON NPUPOLAbI U KONMYeCcTBa KOMMOHEHTOB.

67 TOHKOCJ'IOVII:IaFI xpomatorpadus. CylHOCTb MeToaa, annapaTypHoe odopMeHue. YcTaHoBneHe
XUMUYECKOM NPUpoabl N KONNYEeCTBa KOMMNOHEHTOB.

68 KonoHo4yHas agcopbunoHHas xpomaTorpadums. Onbitel M.C.LiBeTa. KayecTBeHHasi n KonnyecTBeHHas
naeHTUrKaunsa pasgensaemblx BELWECTB.

69 TeopeTnyeckme 0CHOBbLI XpomMaTorpadgun. Teopus TeopeTUYECKUX Taperok.

70 Knaccudukaums xpomatorpadnyeckmx MeTOAOB aHanM3a B 3aBMCMMOCTU OT criocoba npoBeaeHns —
3MNI0EHTHas, BbITECHUTENBbHAsA N OpoHTarnbHas.

71 KnaccmchKaleﬂ Xpomartorpadmyeckmx MeToaoB aHanmnsa B 3aBUCUMOCTI OT NPUPOAbI NOABVXHOW 1
HenoABWXHOM ¢hasbl U annapaTypHOro oopmMIieHuns.

72 CyLHOCTb nNpouecca xpomaTorpadgum.

73 Onwucatb NpUHLMN MIOMUHECLLEHTHOIO aHanunsa. dnyopumeTpus.

74 Onwucatb NpYHLMN PeHTreHO(TyOpEeCLIEHTHOIO aHanmaa.

75 CnekTpocoTomeTpuyeckoe onpeaeneHue KOHLIEHTPaLMN KOMMOHEHTOB B CMECH CBETOMOMTOLALIMX
BELLECTB — aHann3 CMecu ABYX KpacuTenemn.

76 OnpepeneHne xenesa npyv NOMOLLU CyfbGOCaANULUITOBOM KUCHOTbI.

77 Onucatb meToabl onpeaeneHns KoHUEeHTpaumn (meToa kanubpoBoYHOro rpaduka, 400aBOK, CpaBHEHMS U
anddepeHumnansHon potomeTpun). NpenmyLlecTsa n HeAOCTATKN KaXX4oro meTtoaa.

78 Bbibop cBeTounbTpa. PakTopbl, BAUSIOLME HA ONTUYECKYO NIOTHOCTL. YyBCTBUTENBHOCTL
oTOMETPUYECKNX METOLOB.

KonnyecTBeHHbI aHan1M3 MeTo40M MOMNEKYNAPHON cnekTpockonuu. Beibop ycnosuin oToMeTpupoBaHus

79 OAHOKOMMOHEHTHbIX PacTBOPOB. [10SICHUTL HEOBX0ANMOCTL (POTOMETPUPOBAHUSA OTHOCUTENBHO pacTBopa
CcpaBHeHWs 1 0o6aBku K 6eCUBETHBIM pacTBOpaM OKpaLLMBaOLUX peareHToB.

80 Matepuan ontudeckon annapaTypbl, MOHOXPOMATOPbI, CBETOUNBbTPLI U AETEKTOPLI.

81 OcHoBHble y3nbl npnbopoB abcopbLmoHHOM cnekTpockonun. NepeuncnnTb NCTOYHUKN U3NTyYeHNa ang
NonyyYeHnsi CNeKTPoB B pasnMyHOM AuanasoHe OSIMH BOJSH.

82 Onucatb MeTo MONeKynApHO-abcopOLMOHHON CbOTOMe:I'pVII/I. XapaKTemezTMKa MOIEKYMSIPHbIX CMEKTPOB
nornoweHnsa. UK n YO cnektpockonus (KONMYECTBEHHbIA U KAYECTBEHHbIN aHanM3 3TMMn metogammn).
OnucaTb MeTog aTOMHO - abCopOLMOHHOM cnekTpockonuu. MepedncnuTs cnocobbl aToMmM3aLmMmn BeLLEeCTBA.

83 AnekTpoTepmudeckas atommsauus. lNnameHHO-aMUCCUOHHAdA cnekTpockonus. Pasnuune mexay aToMHO —
abcopOLMOHHOM U NNaMeHHO-3MNCCUOHHON. [penMyLLecTBa U HEAOCTATKU METOO0B.

Mpeacraeutb 3akoH byrepa-IlambepTta-bepa B nnHelHoM 1 cteneHHOM Buae. AoAUTUBHOCTb ONTUYECKON

84 nNNoTHOCTU. CBSA3b ONTUYECKON NNOTHOCTK C NponyckaHneM. MonsipHbIi KO3 PULMEHT NOrMOLLEHNS.
OrpaHnyeHns 1 ycnosmsi NPUMEHNMOCTI 3aKOHa.

HaseaTtb Tpu cnekTpanbHble 06nacTi, B KOTOPbIX M3y4aeTCs MOrMoLLeHe CBeTa BELLECTBOM U

85 COOTBETCTBYIOLLME METOAbI CnekTpockonuu. M3bupaTensHoe NornoLLeHne cBeTa BELLECTBOM.
Knaccudumkauma MeToaoB CneKTPOCKOMUK.

CyLHOCTb NpoLecca B3anMoaeNncTBmsSt BELLECTBA C NEKTPOMArHUTHbIM u3nydeHmeM. NpeacraBuTb npouecc

86 NOrMoLLEeHNS CBeTa C TOYKMN 3pEeHNA U3SMEHEHNSA BHYTPEHHEN 3HEepPrm uccnegyemoro sewectsa. Jatb
0OBSICHEHNE NOHATUIO «KOPMYCKYNSAPHO-BOTHOBOW Ayarnu3my.

87 OnucaTtb MeTO KOHOYKTOMETPUYECKOrO TUTPOBAHUSA U NPUHLMM HaXOX[IEHMS TOUKM SKBUBANEHTHOCTU Ha
npumepe KUCOTHO-OCHOBHOMO TUTPOBaHMs. 3aBUCUMOCTb hopMbl Kpmeon BYUT oT yacToThl reHepaTopa.

88 [atb nonHoe BbipaxkeHne obLLen NPoOBOAUMOCTM SHENKN EMKOCTHOIO TMna. AKTMBHasA U peakTuBHas
coctasnsowasn. OTnnyme BblICOKOHaCTOTHbIX METOAOB OT HU3KOYACTOTHbIX.

89 MpeacTaBuTb CyLLIHOCTb NpoLecca HEKOHTaKTHOMO BbICOKOYACTOTHOrO TuTpoBaHus (BYT). MNMpeumylectsa n
HegocTaTku. Tunbl s4YeeK, NPUMEHSIEMbIX B BbICOKOYACTOTHOM TUTPOBAHUN.

% CxeMa yCcTaHOBKM A5t onpeaeneHns anekTpnyeckon nposognmocTtn. KoHctaHTa cocyaa. Tok pasbanaHca
MocTa.

91 Mpsimasa koHaykTomeTpua. HasHadeHne, npenmyLlecTBa un HegocTatkn. OBbACHUTL NPUYNHY OrpaHNYEHHOro
NPUMEHEHNS.

92 OBBACHUTE NPUYMHY @HOMAIbHO BbICOKOWM MOABWKHOCTM NPOTOHA U MTMOPOKCUIT-MOHA B 3NIEKTPUYECKOM MOre.

3aBNCUMMOCTb 3MEKTPUYECKON NPOBOAMMOCTY OT TeMMepaTypbl.




BrnsiHme KoHLEHTpauum CUnbHbIX U cnabblx 3NeKTPOSIUTOB Ha 3MeKTPonpoBoaHOCTL. MpeactaBunTb rpadukm

93 3aBUCUMOCTY YAENbHON N 3KBUBANEHTHOWN 3NEKTPONPOBOAHOCTU OT KOHLEHTPALMMN CUMNBHbIX 1 cnabbix
3MEKTPONNTOB.

94 OkBMBaneHTHas aNeKTPONPOBOAHOCTb NpY 6ECKOHEYHOM pa§6aBneHmm. 3aKoH He3aBMCUMOTO BWKEHUS
noHoB. Popmyna Konbpaylla — 3aBUCUMOCTb 3KBUBANEHTHOW 3NEKTPONPOBOAHOCTU CUMNBHBIX 3MEKTPOIUTOB.

95 Oatb noHATMe yaenbHOMN, SIV<BVIBaJ'IeHTHOI7I n anekTponpoBogHocTu. [NpeacraBuTb pasMepHoCcTb. COOTHOLLEHME
yAenbHOW U 3KBUBANEHTHON 3NEKTPONPOBOAHOCTH.
OxapakTepu3oBaTb MeTO KOHOYKTOMETpUudecknx nccnegosaHmn. O6bACHUTL CYLLIHOCTb Npouecca

96 3MNEeKTPONPOBOAMMOCTI PacTBOPOB 3NEKTPONUTOB. MokasaTb CBA3b BENNYUHBI SNEKTPONPOBOAHOCTM pacTeopa
3MNEeKTPONUTa u ero CornpoTMUBIEHUS.

97 MpakTnyeckoe NpMMeHeHne MeToA0B KyJIOHOMETPUYECKOro aHanusa.

98 MpencrtaBnTb NpenMyLLEeCTBa KyNIOHOMETPUYECKOTO aHanunsaa (kak NnpsiMoro, Tak 1 KOCBEHHOro) nepen
KnaccuyeckMMmu MeTogamum aHanusa.
Onucatb cnocob onpeaeneHns coaep>kaHus Tmocynbdarta HaTpusi MeTOAOM KyNTIOHOMETPUYECKOro

99 TUTPOBaHusA. Peakumu, onvcbiBaloLLme areKTPOXUMNYECKOE MNorydYeHne peareHTa u ero B3anMogencTeme ¢
onpegernsieMbiM BELLECTBOM MpU onpeaeneHun Tuocynbgara HaTpus.
Onwucatb cnocob onpeaeneHns coaep>XaHus KUCIoTbl METOAOM KyTIOHOMETPUYECKOTO TUTPOBaHus. Peakuun,

100 |onucbiBaloLME INEKTPOXMMUYECKOE NOMyYeHNe peareHTa 1 ero B3aumoencTare ¢ onpegensemMbim
BELLIeCTBOM Npu OnpeaeneHnun KUcnoT.

101 OcCHOBHbIE NPUHLMMBI (PUKCALIMN KOHEYHOW TOYKM TUTPOBAHUS (TOYKWN SKBUBANEHTHOCTU) B KYNIOHOMETPUM.

102 | Ycnosusa npoBeneHNsa KyroHOMETPUYECKOro TUTPOBaHUA.

103 | CylWHOCTb KOCBEHHOW aMnepocTaTMyeckon KyroHoMeTpun. Cnocobbl anekTporeHepaumm TuTpaHTa.

104 | OnekTporpaBMMeTpUYECKMA aHann3. HasHadeHne MeToa, KpaTkas XxapakTepucTuka.

105 |Cxema yCcTaHOBKM A5 IPSAMOW NOTEHLMOCTATUYECKON KYNOHOMETPUN. XUMUYECKUA KyITOHOMETP.

106 | OnpegeneHne KonMYeCTBa ANEKTPMYECTBA B NPSMON NOTEHLMOCTATUYECKOW KYNTOHOMETPUN.

107 Bbi6op noTeHumana paboyero anekTpona B NpSMON NOTEHLMOCTATUYECKOW KynoHOMeTpun. [atb
onpeaeneHne NOHATUIO «NOTEHUMan BblAeNeHNs BELLIECTBAY.

108 |[lMpaAmas KynoHOMeTpus. SNEeKTPOXMMUYECKME peakLn, NPUMEHAEMbIe B MPAMOW KyNTIOHOMETPUK.

109 OxapakTepu3oBaTb MeTobl aHanu3a, OCHOBaHHbIE Ha 3akoHe Papages (NpsMas/kocBeHHas,
amnepocTaTmyeckasi/noTeHunocTaTmyeckasi KyJloHOMeTpus).

110 | Ycnosus npoBeaeHUs KyriOHOMEeTPUYECKOro aHanmaa.

111 OCHOBHbIE NPUHLUUMBI KYNIOHOMETPUYECKUX nccnegoBaHun. OnmcaTe NpoLecc areKTPOXMMNYECKOTO
npeBpaLleHns BeLecTBa Ha 3NekTpoae C UCMonb3oBaHneM 3akoHa dapages.

112 OxapakTtepusoBaTtb MeToAbl uamepeHns 34C B noTeHUNOMETPUM (KOMMNEHCALNOHHbBIA U HEKOMMEHCALMOHHbIN
MeTOoA).

113  |lMpeumyLlecTBa NOTEHLMOMETPUYECKOTO TUTPOBAHNSA Nepes Knaccuyeckumm metogamu.

114 OcaguTenbHoe, KOMMNIIEKCOHOMETPUYECKOE, OKUCIUTENBbHO-BOCCTAaHOBUTENBHOE TUTpoBaHue. OCHOBHbIE
NPUHUMMBI.
OxapakTepu3oBaTb KOCBEHHbIE METOAbI NOTEHUMOMETprM. OnncaTtb NPUHLMUM NOTEHLUOMETPUYECKOTO

115 | TMTpOBaHWA Ha NpMMepe KUCIOTHO-OCHOBHOTO B3anUMOAENCTBUSA. MHAVKATOPHbIE 3NEKTPOAbl KUCIOTHO-
OCHOBHOIO TUTPOBAHMUSI.

116 Onucatb MeToAbl onpeaeneHns KOHLEHTpaUun B NpsiMOi NOTEHUMOMETPUM (MeTop, rpagyMpoBOYHOMO
rpadmka (+kanmbpoBKa aneKkTpoaa), KOHLEHTPaLVOHHOIO aremMeHTa, 400aBoK 1 np.).

117 | [MpuBecTn npuMepbl NCNONb30BaHUSA NOHOMETPUU.

118 Onucatb KOHCTPYKLMIO U BbIBECTM NOTEHLMAN CTEKISHHOMO anekTpoaa. [epeumcnuTe ero npemmyLlecTsa 1
HeJocTaTKu.

119 Mepeuncnutb BUAbI MeMBpaHHLIX aNeKTPoaoB. KpaTko oxapakTepm3oBaTth Kaxabl BUA, NpeactaButb
KOHCTPYKLMIO.

120 |Pepokc anekTpogpl. [laTe onpeaeneHne 1 BbIBECTU NOTEHLMAN XMHMIMOPOHHOTO 3MekTpoaa.

121 MpuBecTn Npumepbl ANEKTPOAOB BTOPOro poAaa. OnncaTtb KOHCTPYKUMIO M BbIBECTM NOTEHLMAN
xnopcepebpsHoro anekTpoaa.

122 Hatb onpepenexHve pyHKUUSIM 3MeKTpoaa CpaBHEHNS! U MHAMKATOPHOTO areKkTpoaa, NpMBeCcTu npumMep
kaxgoro. NepeuncnuTb TpeboBaHus, NpeabsaBNseMble K HAM.

123 OCHOBHbIE NPMHUMMBI KnaccuduKaLumum anekTpoaos (Mo Ha3HavYeHMto, Mo MexaHn3My BO3HUKHOBEHWS
noteHumana). Obpatumble u HeobpaTumble anekTpodbl. MpuBecTn NpuUMepkbI.

124 MpencTaBnTb NPUHLMN PaboThbl ranNbBaHUYECKOrO 3N1EMEHTA, ero cxemarudeckoe n3obpaxxeHne, NPoLECChI 1
peakuuu, npoTekatowme Ha anektpogax. MNMpuHumn pacyeta 3C ayeriku.
[atb onpepeneHve cTaHOAPTHOrO ANeKTPOAHOro noteHumana. OnmMcaTe KOHCTPYKLMIO Y Ha3HaYeHne

125 |ctaHgapTHOro BOAOPOAHOrO 3MeKTpoaa, a Takke cnocob nsmepeHms ctaHgapTHOro anekTpoaHOro
noTeHuuana

126 OnucaTtb npouecc BO3HNKHOBEHWS MOTeHUMana Ha rpaHuue pasgena das metanimyeckiin anekTpoa-pacTsop.

MpenctaBuTb ypaBHeHne HepHcTa.




[atb onpegenexHve TepMUHaM: 3MeKTPOS, ANEKTPOXMMMYECKas peakuusl, areKTPoOXMMmnyeckas ssuerika
127 | (0OpaTnTb BHUMaHWE Ha pasnuyumsa npuHUMna GeNCTBUS raribBaHMYECKOro arieMeHTa U 3NeKTponuaepa).
MpencTaBuTb CBA3b ranibBaHUYECKOrO 3NIEMEHTA U SNEKTPOSNTMTUYECKOW AYENKN.

OxapaktepunsoBaTb MeTOA NOTEHUMOMETPUYECKOrO aHanm3a (OCHOBbl METOAA, rMaBHbIE HanpaBneHns
128 |npumeHeHus). MpuBecTu knaccudumkaLmo NOTEHLMOMETPUYECKUX METOA0B aHanm3a (MOHOMeTpus,
penokcumeTpus 1 T.4.).

CyLUHOCTb anekTpOXMMUYECKMX MeTOLAOB aHanu3a. Knaccugpukaumsa 9XMA no nonyyvaemomy

129
aHanMTU4ecKoMy curHany.

130 AKKpeauToBaHHble aHanuTudeckne nabopatopmm. MeToankn BbINOSIHEHNST SKCNEPUMEHTOB.

131 MeTponornyeckoe obecneyeHne aHanmaa.

132 | Knaccudukaums @XMA no ncnonb3oBaHUIO aHanMTUYECKOro curHana.

133 | Knaccudukaums @XMA no pmsmko-xMumMmn4eckum CBOMCTBaM CUCTEMBI.

134 |lMpeumyliectBa n HegoctaTkm DXMA.

135 | Cxema Knaccu4eckoro XMMmM4eckoro aHanmaa. dtanbl npoBefeHus aHanmsa metogamm ®XMA.

136 XapaKTepuCTuKM aHanntnyeckoro curdana. Knaccudpukauna MetTofoB aHanIMTUYeCcKon XMMUmM no NpuHLMNy
NonyyYeHnst aHanMTUYECKoro curHana.

AHanutuyeckun curHan. CBoNCTBaA BELLECTB - UHTEHCUMBHbIE N SKCTEHCUBHLIE. I'Ionyqume aHannTn4yeckoro
CuUrHana.

137

138 | CyLlHOCTb (hM3NKO-XMMUYECKMX METOAOB aHanmsa. Mecto ®XMA B CTPYKType XMMMUYECKOro aHarnmaa.

5.3.2 TunoBble TecTOBbIE 3aaHus

He npegycmoTtpeHo
5.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHNA (3a4a4u, KeUCbl)

3 cemecTp.

1.BbluMCnNUTb MOMSAPHYK KOHUEHTpauuio akBmBaneHta H2SO04 u T H2S04/CaO ecrim T H2S04 =0,004852
r/mn.

2.Kakyto HaBecky siHTapHoln kucnotbl (H2C4H404) cnepyet B3aTb, 4TOObl Nocne ee pacTBOPEHUS B MEPHOM
konde BmectumocTbio 200 cm3, Ha TUTpoBaHue 25 cM3 nonyyeHHoro pacteopa nowrno 4,2 cm3 0,1 H. pacTtBopa NaOH?

3.0npenenutb XecTKoCTb H-KaTMOHMPOBAHHOW BOAbI, UCMOMb3YEMON ANsl YMEHbLUIEHUS] 30NTbHOCTU LIeNIoNosbl,
ecnu Ha TutpoearHmne 300 cm3 Boabl 3aTpadeHo 0,86 cm3 0,01 H pacTBopa TpunoHa b

4. PaccuntaTb OKUCIUTENBbHO-BOCCTAHOBUTESbHLIA MOTEHUMAN B TOYKE SKBUBANEHTHOCTM Mpu TuTpoBaHuu 0,1m
pactBopa FeS0O4 0,1 m pactBopom KMnO4 B npucytcteun H2SO04 (H+ =1 mons/n) (EOMnO4- /Mn2+ =1,51 B; EOFe3+/
Fe2+ =0,77 B).

5.0npegenutb cogepxaHmeNa2S (r/gm3) B 6enom uwienoke cynbgaTtHOM Bapku uLenmonosbl, ecnm 10 cm3
wenoka pasbasunu B kon6e250cm3. K 25 cm3 nonyyeHHoro pacTtBopa gobasunu 5,0 cm3 0,1 H pacTtBopa nMoga v Ha
obpaTtHoe TuTtpoBaHue 3atpatunu 1,86 cm3 0,1 H pacTBopa TMocynbdara HaTpus (K=1,052).

6.l'pynna cTyaeHToB Obina HanpaereHa Ha NETHIW npakTuky B nadopatoputo MY «TAK Cr16». MNMockonbky
PYKOBOACTBO MpeanpuaTus 3aMHTepecoBaHO B noabope MonoAbiXx MNepCcrnekTMBHbLIX CNeumnanucToB, Afs MNPOBEPKM
HaBbIKOB CTYOEHTOB M WX KOMMETEHTHOCTb MM ObINO MNPEeAnOXeHO PeLnTb HEeCKONbKOo 3agady. PacteBop Auxpomarta
Kanus Ona  onpedeneHus XUMWYECKOro noTpebneHus Kucrnopoda [AOMKEeH WMETb MOMNSAPHYK  KOHLEHTpauuio
akBmBaneHta 0,25 monb/om3. [Ona onpegeneHua koHueHTpauum K2Cr207 TUTPUMETPUYECKMM METOAOM Heobxoaumo
060CHOBaHHO BbIOpaTh MHAOUKaTOp. YTO M kakumM oOpa3om HeoOXOAMMO caenatb B Cryvyae, ecrnv AaHHbIA pacTBOp He
UMEET HY>KHOW KOHLeHTpauum (yKpenuTb, pa3baButb)?

4 cemecTp.

7.BblpasnTe onTnyeckyro NIOTHOCTb B NpoueHTax nponyckaHua: a) 0,064; 6) 0,765; B) 0,318; r) 0,209; o) 0,437;
e) 0,413

8.Mpwn anekTponunse pacteopa, coaepxawero noHbl Me (lll) npn cune Toka 1,0 A 3a 35 muH. Ha katoge 6bino
BblgeneHo 0,3772 r metana. NpuHaB Bbixod No Toky paBHbiM 100 %, onpeaenuTb, Kakon aTo MeTann




5.4 MeTogn4yeckue matepuansl, onpegensirowme npoueaypbl OLLeHUBAHUA pe3yNbTaToB 06y4YeHUs
5.4.1 YcnoBua gonycka obyyvarowerocsi K npoMexXyTo4yHOM aTTecTtaumm u Nnopsaaok NMMKBUAALUK akageMn4ecKkomn
3a40MKEeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm pernaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYNTO
«[MonoxeHne 0 NPoBeAEHUN TEKYLLETO KOHTPOSS yCNEBAEMOCTU 1 NMPOMEXYTOYHOWN aTTecTaumnm oby4arLwmxcsa»

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm no gUCUmnimHe

YcTHasa + MNMncbmeHHasn + KomnbloTepHOE TeCcTUpoBaHme NHasa

5.4.3 Oco6eHHOCTU NpoBeAEHUsI MPOMEXYTOYHOW aTTecTauum no AUcUmUnnnHe

Mpu npoBegeHWM 3K3ameHa BpPeMsi MOATOTOBKM K OTBETY COCTaBnsieT He 6one 40 MuH (Ha pelueHue kerica - 1
yac). B ato Bpemsi BxOOUT MOAroToBKA OTBETA Ha TeOPETMYECKU BOMPOC U peLLeHVe npakTnyeckonm 3agaun. [Ons
BbIMOMHEHNA MpakTu4eckon 3agaym obyyatowemycs Heobxogumo wumeTb npu cebe KanbkynaTop. Heobxogumas
cnpaBoYHas nutepaTtypa npegocTaBnsaeTcs.

CTyOeHThl, BbIMOMHMBLUME BCce TpebOBaHWsSI TEKYLLEro KOHTPOMs, Ha 3aveTe OTBEYalT Ha [Ba TEOPETUYECKUX

BOMpPOCA M peLuaroT oaHy npakTuyeckyto 3agadvy. Bpemsa Ha nogrotoBky coctaBnseT 30 MUHYT.
MpenonaBaTens BrnpaBe 3afaTb HECKOSLKO AOMOMHUTENbHLIX BOMPOCOB.

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMITIUHDbI
6.1 YuebHasa nutepartypa

ABTOp

3arnasuve

MN3paTenbCcTBO

| log nspgaHus |

Ccblnika

6.1.1 OcHoBHas y4yebGHasa nutepaTtypa

CynbguHa, T. U. AHanuMTuyeckas Xumus U Caparos: A Mu 3 http://www.iprbooksh
PUINKO-XMMMYECKME P Ménma P 2018 op.ru/70757.html
MeToAbl aHanusa
AnapHes, A. W., | AHanutudeckad xumMma U HoBocubupck: http://www.iprbooksh
KasakoBa, A. A., | dusnko-xmmudeckune Hoeocubupckui op.ru/91180.html
AnekcaHgpoga, T. 1. | meToabl aHanusa rocyapCTBeHHbIN 2018
TEXHUYECKNIA
yHUBEpCUTET
pomos, H. B., TapaH, | AHanuTuyeckaas xumusa u Hosocunbupck: http://www.iprbooksh
O. 1. PUINKO-XMMMYECKME HosocnBupckuin op.ru/91181.html
MeToabl aHanmsa. COOopHUK rocyqapCTBEHHbIN 2018
3agjady c ocHoBamMu Teopuu u TEXHUYECKUN
npumMepamu peLleHnn yH/UBeEpcuTeT
6.1.2 [lononHuTenbHaa y4yebHaa nutepartypa
JlbicoBa C. C., |AHanuTuyeckass xumuss U http://publish.sutd.ru
CkpunHukoBa T. A., | pu13auKko-xummyeckune Itp_ext_inf_publish.p
3esaukun 0. 3., [meToabl aHanusa. CaHkr-leTepbypr: 2018 hp?id=201871
MbisHukos  J1. B., | OnekTpoHHble  CcnekTpbl U crierynta
Bopona C. B. CTpO€eHue OopraHn4yecKux
coeanHEHUN
O.B. ®époposa, W.H.|AHanutudyeckaa xumus 1| M-BO HayKu U BbICLLETO http://nizrp.narod.ru/
OmuTpeBuy, 0O.C. | punsuko-xmummnyeckmne obpasosaHus PO, C.- metod/kafobshineor
AHapaHoBUY meToabl aHanusa: | Metepb. roc. yH-T NPOM. gh/1590531987.pdf
KONMNYEeCTBEHHbIN aHanma: | TexHonormm n gusanHa, 2020
MeToA. yKasaHus ANA [ BbICLU. LK. TEXHONOMMUA U
npoBefeHnss nabopaTopHbIX aHepreTuku. - CaHKT-
pabot. — 4-e u3g., gon. wu MeTep6ypr: BLUT3
ucnp. cneryntn
r.®. [rlpymo, O.B.|XpomaTorpaduyeckune M-Bo obpasoBaHus u http://nizrp.narod.ru/
depnoposa, P. A. Cmut |MeToabl aHanusa [TekcT]: Haykn P®, BLUTS 2017 metod/kafobshineor
y4yeb. nocobune cnerynTa. - Cre.: gh/18.pdf
BWTS CNerymnT
Kapacega, H. A, | OnekTtpoxmmuyeckmne TNMuneuk: NMuneuxnin http://www.iprbooksh
dapadoHoea, O. B. MeToabl aHanmaa rocyaapCTBEHHbIN 2019 op.ru/99158.html
TEXHNYECKUN
yHusepcuteT, 95C ACB




Tarnusbin, A. C.

OneKkTpoxmmmnyeckue PocTtoB-Ha-[oHy, https://www.iprbooks

MeTobl aHanuaa TaraHpor: NagaTtenscreo 2021 hop.ru/121893.htmi
KOxHoro dhepepanbHoro
yHMBEpCUTETA
OmuTpesuy, U. H. OnTtuyeckue meToabl | CaHkT-lMeTepbypr: CaHkT https://www.iprbooks
aHanusa (BOMNpochkl, TeCTbl U -MeTepbyprekuii hop.ru/118403.html
OTBETHI) rocyaapCTBEHHbIN 2020
yHUBEpCUTET
NPOMbILLITEHHbIX
TEXHOMNOIMMM N An3anHa
JlbicoBa C. C., |AHanuTuyeckass xumusa U http://publish.sutd.ru
CkpunHukosa T. A., | u13uKko-xmummnyeckune Itp_ext_inf_publish.p
3eBaukun HO. 3. MeTonbl aHanuaa. Cankr-MeTen6vor hp?id=2017201
dunanyeckas XUmms. CI'I6FyI'IPI',EI,yp ’ 2017
MoTeHunomeTpuUs.
MoTeHumnomeTpudeckoe
TUTPOBaHne
Coct.: P. A. Cwvmut, UN.|AHATIMTUYHECKAA XNMUA http://nizrp.narod.ru/
H. Amutpesny n ®N3NKO- XMMNYECKUE metod/kafobshineor
METO[bI AHANNSBA. gh/127.pdf

ONTUYECKHME METOAObI
AHANN3A. BbinonHeHue
nabopaTopHbIX

pabot :MeTogunyeckune
yKkasaHust Ons CTYOEHTOB
Bcex dopM o0OyyeHus no
HanpaBneHnsiM NOArOTOBKMU:

M-BO Hayku 1 BbICLLETO
obpasoBanus PP, C.-
MeTepb. roc. yH-T npom.

TEXHONOIMM N gn3anHa,
2023
BbICLU. LK. TEXHONOMMN 1
3HepreTuku.- CaHKT-

18.03.01 — Xwumwudeckas )
TexHonorma  18.03.02 — I'IeTg%%yrp;/rhl_?_ﬂJTS
OHepro- n

pecypcocbeperatoLume

npoueccbl B  XUMWUYECKOM
TEeXHOMNorun, HedTeEXUMUN U
BunoTexHonormm

6.2 MNMepe4veHb npocheccnoHanbHbIX 6a3 AaHHbLIX U MUHPOPMALMOHHO-CMPABOYHbLIX CUCTEM

OnekTpoHHO-6MbnmnoTeyHasa cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CMb INYMNTH [OnektpoHHbI pecypc]. URL: http://nizrp.narod.ru
OnekTpoHHO-6MbnnoTeyHas cuctema "Abykc" [OnekTpoHHbIn pecypc]. URL: http://www.ibooks.ru/

6.3 Mepe4veHb NULEH3UOHHOIro U CBOOOAHO pacnpocTpaHAeMOoro NporpamMmHoOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHmne maTepranbHO-TEXHMYECKON 6a3bl, HeOGXOAMMOM ANA OCYLUECTBNEHUA 06pa3oBaTeNbHOro
npouecca no gUcuUnIInHe

Ayantopusa

OcHalleHune

B-316

BbITskHble WKadbl, BECbl aHanMTU4eckne, KOMMIEKT Nocyabl AN KONMYECTBEHHOINO aHanvsa
" BOOOMOArOTOBKM, BaKyyMHbIl CYLUUINBHbIV wkad, aneKkTpuyeckne NIANTKN.
CneunanuaupoBaHHass ydebHasa nabopatopus @PXMA ¢ HeobxogumbiMm  0b6opygoBaHUEM:
CnektpocbotomeTpbl U doTokonopumeTpbl PIOK 56-M, KOK-2, KPK-3, KOHnko 1201, CP-2000,
pH — metpbl mapku WMJ1 — 301, xpomatorpad LiBetr 100, BbICOKOYACTOTHblE TUTPATOPbI,
aHanusatop BosfibTamnepomeTpudecknin AKB - 07 MK, npubop pgns kanunnsipHoro
anektpodopesa «Kanenb 3»,ycTaHoOBKa [Ans MNPOBEAEHWUS MNpouecca WMOHUTHOTO YMArdeHUs
BOAbI.

B-306

BbiTskHble WKadbl, BECbl aHanNUTUYEeCKMe, KOMMIEKT Mocyabl AN KONMMYECTBEHHOrO aHanmsa
M BOOOMOATOTOBKM, BaKyyMHbI  CyWWMbHbIA  WKad,  dNeKkTpyyeckue  NAUTKN
cnekTpodoTomeTpbl U ¢hoTokonopmumeTpbl ®IK 56-M, KPK-2, KOK-3, KOHuko 1201, CP-2000,
pH — metpbl mapku WIMJ1 — 301, xpomatorpadp LiBetr 100, BbICOKOYACTOTHbIE TUTPATOPbI,
KoHueHTpaTtomep KH-1, npnbop ans kanunnsapHoro anektpodopesa «Kanens 3»




JNlekynoHHas
ayguTopust

MynbTumeauiitHoe oGopyaoBaHuWe, cneuuanmaMpoBaHHas meberb, gocka

YyebHasi aygutopusi

CI'IeLI,VIaI'IM3MpOBaHHaF| mebenb, gocka




